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Background: As a result of the ageing population, there is an urgent need for innovation in community health-care in
order to achieve sustainability. Reablement is implemented in primary care in some Western countries to help meet
these challenges. However, evidence to support the use of such home-based rehabilitation is limited. Reablement
focuses on early, time-intensive, multidisciplinary, multi-component and individualised home-based rehabilitation for
older adults with functional decline. The aim of this study is to investigate the effectiveness of reablement in
home-dwelling adults compared with standard treatment in relation to daily activities, physical functioning,
health-related quality of life, use of health-care services, and costs.
Methods/Design: The study will be a 1:1 parallel-group randomised controlled superiority trial conducted in a rural
municipality in Norway. The experimental group will be offered reablement and the control group offered standard
treatment. A computer-generated permuted block randomisation sequence, with randomly selected block sizes, will be
used for allocation. Neither participants nor health-care providers will be blinded, however all research assistants and
researchers will be blinded. The sample size will consist of 60 participants. People will be eligible if they are home-dwelling,
over 18 years of age, understand Norwegian and have functional decline. The exclusion criteria will be people in need
of institution-based rehabilitation or nursing home placement, and people who are terminally ill or cognitively reduced.
The primary outcome will be self-perceived performance, and satisfaction with performance of daily activities, assessed
with the Canadian Occupational Performance Measure. In addition, physical capacity, health-related quality of life, use
of health-care services, and cost data will be collected at baseline, and after 3 and 9 months in both groups, and again
after 15 months in the intervention group. Data will be analysed on an intention-to-treat basis using a linear mixed
model for repeated measures.
Discussion: The findings will make an important contribution to evaluating cost-effective and evidence-based
rehabilitation approaches for community-dwelling adults.
Trial registration: The trial was registered in ClinicalTrials.gov November 20, 2012, identifier: NCT02043262.
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costsBackground
The increasing aged population, in conjunction with an
expected shortage of health-care personnel in developed
countries, present a huge challenge to the containment
of future health-care costs [1]. Further, in times of
budget cuts to front-line public services, policy makers
are seeking new approaches to get more for less by* Correspondence: Hanne.Kristin.Tuntland@hib.no
1Centre for Care Research Western Norway, and Department of Occupational
Therapy, Physiotherapy and Radiography, Bergen University College, P.O. Box
7030, 5020 Bergen, Norway
Full list of author information is available at the end of the article
© 2014 Tuntland et al.; licensee BioMed Centr
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.investing the resources available in ways which have an
optimal impact on outcomes [2]. As a result, in recent
years, there has been an increasing interest in home-care
reablement services (hereafter ‘reablement’) [3]. Reable-
ment, termed ‘restorative care’ in US, Australia and New
Zealand, is an approach to improve home-care services
for older people needing care or experiencing functional
decline. It is a goal-directed and intensive intervention,
which takes place in the person’s home and local sur-
roundings with a focus on enhancing performance of
everyday activities defined as important by the person.al. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
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ities, and enable people to age in place, be active and
participate socially and societally. The health-care pro-
viders are organised in an integrated, coordinated multi-
disciplinary team that works together with the person
towards shared goals [4]. In Norway, a substantial pro-
portion of municipalities are currently implementing
reablement.
The effects of reablement have so far been evaluated in
three randomised controlled trials (RCTs). Two of these
were conducted in New Zealand, and the results showed
improved social support and physical functioning [5] and
improved quality of life [6]. In a third Australian RCT with
750 participants and a 2-year follow-up, reablement was
compared with usual care [7]. Even if the results showed
few differences between groups in individual outcomes
over time, a significantly smaller proportion of the reable-
ment group required assistance with personal care. In a
later publication from the same trial, the results showed
that participants in the reablement group required fewer
home-care hours, were less likely to be approved for a
higher level of aged care such as nursing homes, and were
less likely to be in need of emergency department treat-
ment than the conventional care group [8]. The results
thereby indicate that reablement may reduce the need
for ongoing home-care, as well as for other health care
services.
Two studies have investigated cost-effectiveness of rea-
blement. The results in a large British non-randomised
study with 1015 participants showed no significant dif-
ferences between the intervention and control groups
with respect to cost savings [9]. However, the results in
the aforementioned Australian RCT showed that aggre-
gated health and home-care costs of reablement were
lower than the costs of the conventional home-care [8].
In summary, the research on the effectiveness of rea-
blement is scarce, the results are conflicting and more
studies are needed.
Aims and research questions for the study
The main objective will be to evaluate health effects and
cost-effectiveness of a reablement intervention compared
with current standard treatment for home-dwelling adults
experiencing functional decline.
More specifically, our study will answer the following
research questions:
 Is reablement more effective with regard to
performance and satisfaction with performance of
daily activities, physical functioning, and health-related
quality of life compared with standard treatment?
 Does the experimental intervention or the control
intervention provide more cost-effective use of
health-care resources?Methods/Design
Study design and setting
This will be a parallel-group randomised controlled su-
periority trial in which all participants will be assessed at
baseline, and after 3 and 9 months. Participants in the
intervention group will also be re-assessed after 15 months.
The study will be conducted in a primary care setting in a
rural municipality in Norway with approximately 14,000
inhabitants. The intervention group will receive reable-
ment and the control group will receive standard treat-
ment and care. For ethical reasons, the control group will
be offered reablement 9 months after baseline assessment.
Thus, potential long-term effects data at 15 months after
baseline will only be collected from the experimental
group. The flow diagram of the study protocol is outlined
in Figure 1. The protocol employs relevant standard
protocol items for clinical trials according to the SPIRIT
2013 statement [10], and follows the CONSORT state-
ment [11] for transparent reporting. The trial is registered
in ClinicalTrials.gov, identifier NCT02043262.
Participants and eligibility criteria
People applying for, or referred to, home-based services
are potential participants in the study. Health-care pro-
viders in a central office responsible for the allocation of
public health-services in the municipality will identify
potential participants amongst the applicants, inform
them about the new reablement service, and invite them
to participate. Those who are interested will be screened
for eligibility, and in order to enrol, participants will
have to give their written informed consent. An add-
itional strategy to achieve adequate participant enrol-
ment to reach target sample size will be self-selection
through advertisements.
We will include home-dwelling persons over the age
of 18 years, who currently live in the municipality, are
able to understand Norwegian, and have a functional
decline in one or more daily activities. To enhance re-
cruitment, the study will not be restricted to older
adults even though we expect the majority of par-
ticipants to be in that age group. We will exclude
participants if they are in need of institution-based re-
habilitation or a nursing home placement, are terminally
ill, or are moderately or severely cognitively reduced (sub-
jectively assessed by health-care providers based on obser-
vation and communication).
Randomization and allocation concealment
A bio-statistician (BE), not involved in the assignment of
participants to groups, will perform the randomisation
with an allocation ratio of 1:1 using a computer-generated
permuted block randomisation sequence, with randomly
selected block sizes. We will conceal the allocation se-
quence in sequentially numbered, opaque, sealed envelopes.
Figure 1 Flow diagram of study protocol.
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central office in the municipality. After baseline assess-
ments, but still in the home of the participant, the re-
search assistant will randomly assign the participant to
one of the two trial groups, by means of calling the central
office. The health-care provider in this office will unlock
the safe deposit box containing the allocation list and
reveal information on the particular participant’s group as-
signment. To prevent subversion of the allocation se-
quence, the name of the participant will be written on the
envelope after disclosing group assignment in each case.
Hence, neither health-care providers enrolling participantsnor research assistants will have influence on group
assignment.
Blinding
Occupational therapists and physiotherapists in the mu-
nicipality will conduct the baseline assessments in the
participant’s home prior to randomisation. The research
assistants, who are also occupational therapists and
physiotherapists, will be blinded to group allocation and
perform all follow-up assessments. The research assis-
tants will urge the participants not to reveal their group
allocation during follow-up assessments, which will also
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research assistant blinding will be evaluated for both
follow-ups. Due to the nature of the interventions, it will
not be possible to blind participants and health-care pro-
viders. Researchers performing data entry and data ana-
lysis will, however, be blinded to group allocation.
Training of the intervention providers
Reablement will be implemented in the municipality after
a period of administrative planning and competence-
building. The competence-building will involve all the
members of the multidisciplinary reablement team, such
as nurses, auxiliary nurses, social educators, occupational
therapists, physiotherapists, home-helpers and assistants.
The health-care providers will be given lectures and semi-
nars, and invited to attend external courses. Special atten-
tion will be given to the use of the Canadian Occupational
Performance Measure (COPM) [12], a patient-specific
measure which will be used to identify activity limitations
and as a basis for formulating the goals that will be
addressed in the reablement intervention. It will also
be important to ensure that all members of the rea-
blement team have internalised the required rehabili-
tation approach of encouraging the participant to self-
management.
Interventions
Reablement
The intervention will have a maximum duration of
3 months. As part of baseline assessments, the occupa-
tional therapist and physiotherapist will use the COPM
interview to identify activity limitations perceived as im-
portant by the participant. This information will there-
after be used to develop a rehabilitation plan, and to
ensure congruence between the participant’s needs, ther-
apy priorities, and interventions. After initiating the rea-
blement intervention, the occupational therapist andTable 1 Features of the reablement intervention
General features I
• The rehabilitation period will be a maximum of 3 months. •
• An occupational therapist or physiotherapist will conduct the COPM
interview and develop the rehabilitation plan together with the
participant based on the identified activity goals. Thereafter, an
integrated multidisciplinary team with shared goals will guide the
participant during the whole rehabilitation period.
•
• In addition to home-care personnel assisted training, a minimum of one
hour physiotherapist and/or occupational therapist assisted training will
be guaranteed each week.
•
• The treatment will involve repetitive training and multiple home-visits
by health-care personnel, who will be present during daily training for
the purposes of building confidence and relearning skills.
• All health-care personnel will stimulate the participant in
self-management and self-training.physiotherapist will supervise the home-care personnel,
some of whom have no formal education, in how to en-
courage and assist the person in the daily training. The
focus is on stimulating the participants to do the daily
tasks themselves, rather than receiving help or letting
others do the tasks for them. As reablement is tailored
according to participants’ goals, the components of the
invention will vary. However, the intervention will con-
sist of both general and individual features as described
in Table 1.The control intervention
Standard treatment/care is the conventional treatment
homebound persons in most municipalities in Norway
are offered, and this will be used as the comparator. For
most participants, standard treatment will involve re-
ceiving the compensating help they apply for, in terms of
personal or practical assistance, Meals on Wheels, safety
alarm or assistive technology. However, for some partici-
pants, it may comprise rehabilitation by an occupational
therapist and/or physiotherapist based on the partici-
pants’ own efforts. Hence, the standard treatment will
also be diverse. The standard treatment will not be time-
limited, and may continue after 3 months if needed.Outcomes
Data collection will involve the use of four different out-
comes measures. In addition, cost outcomes in terms of
consumption of different home-based services will be
registered on a daily basis during the first 9 months after
inclusion. This comprises registering minutes spent by
different health professionals in the participant’s home.
The first author will train all research assistants in how
to conduct the data collection in order to obtain proto-
col adherence. Table 2 provides an overview of the vari-
ous outcomes that will be measured.ndividual features
Training in daily activities such as dressing, food preparation, vacuuming,
bus transport, visiting friends at a club, or being able to knit.
Adaptations such as advice on appropriate assistive technology or
adapting the activity itself or the environment, in order to simplify
activity performance.
Exercise programs such as indoor or outdoor walking with or without
walking aids, climbing stairs, transferring, and performing exercises to
improve strength, balance or fine motor skills. The exercises will be
incorporated into daily routines and the person will be given a manual
explaining each of the exercises and encouraged to train on their own.
Table 2 Summary of measures to be collected
Outcome Data collection instrument and scale Time
points
Primary outcome measures
Activity performance Canadian Occupational Performance Measure. Scale 1–10, 1 is low performance t1, t2, t3
Satisfaction with activity performance Canadian Occupational Performance Measure. Scale 1–10, 1 is low satisfaction t1, t2, t3
Secondary outcome measures
Lower extremity function and mobility Timed Up and Go, measured in seconds, the second of two trials will be used t1, t2, t3
Grip strength Jamar dynamometer, measured in kilograms, the mean of two trials will be used t1, t2, t3
Health-related quality of life COOP/Wonka. Scale 1–5, 1 is low health-related quality of life t1, t2, t3
Other measures
Age Years t1
Gender Female/Male t1
Marital status Married/Cohabiting/Single/Widowed/Separated or divorced t1
Level of education Primary school/High school/1–3 years university/> 4 years university t1
History of paid work Yes/No t1
Profession Type of work t1
Current work status Retired/Disability benefit/Working t1, t2, t3
Motivation for rehabilitation Numeric scale 1–10, 1 is lowest t1
Main disease Type of dominant disease t1, t2, t3
Comorbidity Presence of additional diseases t1, t2, t3
Prescribed medication Type and usage t1, t2, t3
Un-prescribed medication Type and usage t1, t2, t3
Research assistant identification
of participant’s group assignment
Yes/No t2, t3
Control of research assistant’s
identification of group assignment
of participant
Intervention group/Control group t2, t3
Health-care services and cost measures
Warranted community-based
assistance in time of inclusion
Type of assistance wanted t1
Home-helper/Nurse/Auxiliary nurse/Occupational therapist/Physiotherapist/
Nursing home placement long term/Nursing home placement short term/
Assisted living/Meals on Wheels/Safety alarm/Rehabilitation
Inpatient and outpatient treatment
since last assessment
Frequency and type of co-interventions t2, t3
Hospital admissions/Admissions to other institutions/Day centre placement/
Outpatient treatment
Current home-based assistance offered Presence and frequency of home-based assistance t2, t3, t4
Home-helper/Nurse/Auxiliary nurse/Occupational therapist/Physiotherapist/
Meals on Wheels/Reablement/No assistance
Current community institution-based
service offered
Type of institution-based service offered t4
Nursing home placement long-term/Nursing home placement short-term/
Day placement/Other institution placement/No institution placement
Usage of home-based services Daily time registration in minutes of working time used during home-visits t5
Home-helper/Nurse/Auxiliary nurse/Occupational therapist/Physiotherapist/
Social educator/Assistant/Speech therapist/Student
t1 = baseline assessment, t2 = 3 months after baseline assessment, t3 = 9 months after baseline assessment, t4 = 15 months after baseline assessment, t5 = daily
assessment during 9 months after baseline assessment.
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The primary outcome will be performance of activities
of daily living and satisfaction with that performance,measured by the COPM [12]. During a semi-structured
interview, the participant will be encouraged to identify
problems with their self-care, productivity and leisure
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of each identified activity on a 1 to 10-point scale, before
the five most important activities are rated for perform-
ance and satisfaction with performance, again on 1 to
10-point scales (higher scores reflect higher importance,
better performance or higher satisfaction). A change of
two points is regarded as a clinically relevant improve-
ment or deterioration [12].
A literature review based on 19 methodological studies
[13], concludes that COPM is a valid, reliable, clinically
useful and responsive outcome measure. The Norwegian
version of COPM has been tested for validity and respon-
siveness [14] and reliability [15] in persons with rheumatic
diseases with good results. Psychometric properties have
also been found satisfactory in elderly persons with a var-
iety of diagnoses [14,16,17].
Secondary outcomes
Functional mobility will be measured using the Timed
Up and Go (TUG) Test, which was developed as a short
test of basic mobility skills in frail community-dwelling
elderly persons [18]. The participant will be encouraged
to walk fast without compromising safety. The time
taken to rise from a chair with arm rests, walk 3 m, cross
a line on the floor, turn, walk back, and sit down again
will be registered. Normative data for home-dwelling
older adults exists [19]. Test-retest reliability [19] and
intrarater reliability [18] in community-dwelling elderly
people has been found to be excellent and moderate, re-
spectively. Criterion validity [18] and construct validity
[20] has also been found to be excellent and moderate,
respectively, in a community-dwelling older population.
Grip strength will be measured with the hydraulic in-
strument, Jamar Dynamometer. The participant will sit
in front of a table holding the dynamometer. With the
elbow at 90 degrees flection, the participant will be
asked to grip and squeeze the dynamometer as hard as
possible. Both hands will be tested twice. The mean of
the two assessments will be calculated. Normative values
for average grip strength in an elderly population are
available [21]. The instrument has been tested for criter-
ion validity in a normal population [22] and test-retest
reliability in community-dwelling older adults [23] with
excellent results.
Health-related quality of life will be measured by the
COOP/Wonka, which is a generic, self-reported out-
come measure [24]. The chosen revised version [25]
consists of six questions with associated drawings, where
each question represents a separate domain. The responses
are scored on a five-point ordinal scale ranging from 1 to
5 (1 = best, 5 = worst). In a structured review, COOP/
Wonka was found to have weak evidence of reliability, ad-
equate evidence of validity, and good evidence of respon-
siveness in an elderly population [26].Sample size calculation
In an earlier study performed on older adults, the stand-
ard deviation for the primary outcome has been shown
to be 1.4 for COPM performance and 1.6 for COPM sat-
isfaction [27]. With a conservative estimate of the stand-
ard deviation of 2.5, sample size calculations showed
that 21 participants need to be included in each group
to detect a change of 2 points as statistically significant
(with a two-sided 5% level and a power of 80%) [28]. We
also assumed a within-subject correlation coefficient for
the three follow-up measurements of 0.7. To take into
account the possibility of a relatively high dropout rate
(up to 40%) due to frail participants, 60 participants (30
people in each group) will be included.
Statistical analysis
A bio-statistician blinded to group allocation will moni-
tor the data analysis. The intention-to-treat principle will
be followed.
Descriptive statistics
Descriptive statistics of baseline characteristics, and of out-
come measures at all time-points, will be presented for each
group. Mean (standard deviation), median values (inter-
quartile range), or number and percentages will be reported.
Analysis of effectiveness
Outcome measures will be compared between the treat-
ment groups at the 3 and 9 month follow-ups using lin-
ear mixed-effects models with adjustment for baseline
measurements [29]. The mixed-effects model approach
(also called random coefficient model or multilevel model)
will be used to account for correlated data introduced by
the repeated measures study design, due to its versatility
in the modelling of the time factor and in allowing varying
numbers of measurements per individual. In the analyses,
group and time by group interaction will be entered as
fixed factors, time as a repeated factor and participant as a
random factor. In the case of group imbalance in the dis-
tribution of gender or other baseline characteristics, these
variables will be included in the model. Models will be fit-
ted with random intercepts and also with random slopes.
Robustness and underlying assumptions will be investi-
gated. Estimated regression coefficients will be presented
with 95% confidence intervals and p-values.
Health economic analysis
To assess potential welfare effects of the intervention, a
cost-efficiency analysis (CEA) and a cost-utility analysis
(CUA) will be conducted. Effect measures of the inter-
vention are changes in COPM for the CUA and changes
in e.g. grip strength for the CEA. Detailed registration of
time spent at each home will enable us to establish the
aggregate costs associated with provision of services for
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pay roll tax and other taxes for the different categories
of staff members will be applied. Costs will vary accor-
ding to the duration and/or type of competence that is
offered to each participant. The detailed time registra-
tion will make it possible to differentiate between types
of staff with respect to costs. An incremental cost effi-
ciency ratio (ICER) will be calculated.
Potential long-term changes in the intervention group
will be examined after 15 months. Employing the panel
data structure, variations in cost per unit change in ef-
fect measures across individuals will be analysed, con-
trolling for gender, age, and other variables. Both fixed
effect and random effect models will be estimated.
Ethics and dissemination
The Regional Committees for Medical and Health Research
Ethics (REK West, 2012/295) granted ethics approval for
the study. The research will be carried out according to the
Declaration of Helsinki. Personal confidentiality will be as-
sured and a declaration of voluntary participation with in-
formation about the study purposes and consequences,
emphasising the right to withdraw from the study, will be
signed by each participant. The randomisation procedure is
regarded as ethically acceptable, as none of the participants
will receive an intervention that is below the standard she
or he would otherwise have received if not participating in
the trial. Besides, the control group will be offered reable-
ment after completing 9 months follow-up. Thus, delive-
ring an inferior rehabilitation intervention will be avoided.
We will communicate the results in peer-reviewed
journals. In addition, results will be presented to health-
care professionals and the public through various re-
gional and national events and websites.
Discussion
To our knowledge, this will be the first RCT examining
the effect of reablement in a Scandinavian context. The
protocol has been developed according to the SPIRIT
2013 statement [10], follows the CONSORT statement
[11], and is registered in ClinicalTrials.gov, 2012/295. Rea-
blement has evolved in countries like Sweden, Denmark
and Norway in recent years and is increasingly being im-
plemented in these countries. However, so far, only one
Danish non-controlled study, evaluating if a home-based
reablement program influenced the ability of older adults
to perform activities of daily living, has been published in
Scandinavia [30]. Current evidence from international rea-
blement is also sparse and inconclusive [5-9] and evidence
from high quality RCTs is lacking. This paper outlines the
protocol for a study where the main aim is to assess the
effects of reablement on a long-term basis. The trial uses a
randomised controlled design, which is considered the gold
standard for testing the effect of a specific intervention.In this trial, a combination of a patient-specific measure
(COPM), standardised generic measures (TUG, Jamar
Dynamometer), and a questionnaire with standardised
items (COOP/Wonka) will be used. The intention is that
the combination of instruments will capture the multi-
component nature of the experimental intervention and
the effects it has on the ability to perform daily activities,
functional capacity and health-related quality of life. This
will also allow for comparison of populations and results
across studies. In addition, the study will provide socio-
demographic, health-care service consumption, and re-
lated cost data. Thus, despite the modest sample size, it
will be a comprehensive study with the potential to cap-
ture a diversity of outcomes.
One limitation in the study will be the lack of blinding
of participants and health-care providers. We will, how-
ever, record and evaluate the success rate of the assessor
blinding strategy. Another possible limitation will be the
risk of contamination from the intervention arm of the
study to the control arm. Due to potential problems with
recruitment in a rather sparsely inhabited municipality,
the intervention will be implemented in all home-care dis-
tricts in the municipality. Hence, it will not be possible to
avoid the same health-care personnel providing both the
experimental and control interventions, even though this
will be to different participants. As a consequence, the dif-
ferences between the groups may be diminished.
A third limitation may be the nature of the COPM
interview, which, in a previous study, was found to have
a therapeutic effect independent of further interventions
[31]. In the COPM interview and scoring process, the
participants in both groups will be encouraged to ver-
balise important activity limitations and participation
restrictions. This may have an effect that results in per-
ceptual and behavioural changes initiated by the partici-
pant, which again may blur the effects of the reablement
intervention. On the other hand, reablement is a goal-
directed and individualised intervention. The use of
COPM will allow each participant to choose and rate
the activity limitations that he/she considers important,
thereby capturing aspects of everyday life that are of di-
rect concern to the individual. As a consequence, the
“noise” related to items in standardised instruments ex-
perienced as irrelevant by participants will be reduced,
which in theory will have the potential to make the
COPM more responsive to capturing the effects of rea-
blement. In addition, the described activities will be
used as a basis for discussing both long-term and short-
term goals for reablement, thus enhancing communica-
tion and an active role for the participant in the reable-
ment process.
In conclusion, this study will contribute to the know-
ledge of the effect and cost-effectiveness of reablement
in community-dwelling adults.
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